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1. (Currently amended) A bonded abrasive tool, comprising a three-dimensional 
composite of 

(a) a first phase comprising 24-48 vol % abrasive grains bonded with 10-38 vol % 

organic bond material and less than 10 vol% porosity; and 

(b) a second phase consisting of 38-54 vol% interconnected porosity: 

wherein the second phase is a continuous phase within the composite thereby 
making the Composite permeable to fluid flow via channels formed with 
interconne cted porosity , and the bonded abrasive tool has a minimum 
burst speed of 4000 sfpm (20.32 m/s). 

2. (Original) The bonded abrasive tool of claim 1, wherein the first phase of the 
composite comprises 26-40 vol % abrasive grains bonded with 10-22 vol % organic 
bond material and less than 10 vol % ptirdsity, and the second phase consists of 38-50 
vol % porosity. 

3. (Original) The bonded abrasive tool of claim 1, wherein the first phase of the 
composite comprises 24-42 vol % abrasive grains bonded with 18-38 vol % organic 
bond material, and the second phase consists of 38-54 vol % porosity. 

4. (Original) The bonded abrasive tool of claim 1, wherein 10 to 100 vol % of the 
abrasive grains in the first phase of the composite are in the form of a plurality of grains 
agglomerated together with an organic binder material. 

5. (Original) The bonded abrasive tool of claim 1 , wherein 10 to 100 vol % of the 
abrasive grains in the first phase of the composite are in the form of a plurality of grains 
agglomerated together with an inorganic binder material. 

6. (Original) The bonded abrasive tool of claim 5, wherein the composite 
comprises a minimum of 1 vol% inorganic binder material. 

7. (Original) The bonded abrasive tool of claim 5, wherein the composite 
comprises 2 to 12 vol % inorganic binder material. 
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8. (Original) The bonded abrasive tool of claim 5, wherein the bonded abrasive 
tool has a maximum elastic modulus value of 10 GPa and a minimum burst speed of 
6000 sfpm (30.48 m/s). 

9. (Currently amended) The bonded abrasive tool of claim 5, wherein the 
bonded abrasive tool has a hardness grade between A and H on the Norton Company 
grade scal e, and tho hardness grado of tho bond e d abrasiv e tool is at l e ast ono grado 
s oft e r than that of a n oth e rwise i d e ntical oonvontiortal tool mado with abras i vo grainc 
that havo not boon agg l omorat e d toge t hor w i th on inorganic b i nd e r mat e ria l. 

10. (Currently amended) The bonded abrasive tool of claim 5, wherein the 
inorganic bend-bihder_material is selected from the group consisting of vitrified bond 
materials, ceramic bond materials, glass-ceramic bond materials, inorganic salt 
materials and metallic bond materials, and combinations thereof. 

11. (Currently amended) The bonded abrasive too! of claim 1, wherein 10 to 100 
vol % of the abrasive grains in the first phase of the composite are in the form of a 
mixture, the mixture including e*-a plurality Of grains agglomerated together with an 
inorganic binder material arid a plurality of grains agglomerated together with an organic 
binder material. 

12. (Original) The bonded abrasive tool of claim 1, wherein the first phase of the 
composite is a reticulated network of abrasive grain anchored within the organic bond 
material. 

13. (Original) The bonded abrasive tool of claim 1, wherein the organic bond 
material is selected from the group consisting of phenolic resin materials, epoxy resin 
materials, polyirriide resin rhaterials, phenol formaldehyde resin materials, urea 
formaldehyde resin materials, melamine formaldehyde resin materials, acrylic resin 
materials and combinations thereof. 

14. (Original) The bonded abrasive tool of claim 1, wherein at least 50 vol % of 
the abrasive grains in the first phase of the composite are in the form of a plurality of 
grains agglomerated together with an organic binder material. 
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15. (Currently amended) A bonded abrasive tool comprising a three-dimensional 
composite of 

(a) 22-4§~52_vol % abrasive grains bonded with 4-20 vol % inorganic bond 

material , wherein a majority of the abrasive grains are present as 
irregularly spaced clusters within the three-dimensional composite : and 

(b) 40-68 vol% interconnected porosity ^ between the irregularly spaced clusters 

whoro i n a majority of tho abracivo grains arc procont as irr e gu l ar l y s pac e 
c l uctoro within the thr ee d i monoional oompocito , thereby making the 
composite permea ble to fluid flow via channels formed with interconnected 
porosity : 

whereinjhe bonded abrasive tool has an elastic modulus value that is at loast 10 
% lowor thon tho plast i c modulus va l ue of on oth e rw i s e i dontioal 
conventional tool having r e gu l ar l y spac e d abrac i vo groins within a throo 
dimensional oompo c ito; and - tho bonded abracivo too l has of 55 GPa or 
less and a minimum burst speed of 4000 sfpm (20.32 m/s). 

16. (Original) The bonded abrasive tool of claim 15, wherein the three- 
dimensionaf composite comprises 22-40 vol % abrasive grains bonded with 8-14 vol % 
inorganic bond material, and 40-64 vol % interconnected porosity. 

17. (Original) The bonded abrasive tool of claim 15, wherein the three- 
dimensional composite comprises 34-42 vol % abrasive grains bonded with 6-12 vol % 
inorganic bond material, and 46-58 vol % interconnected porosity. 

18. (Original) The bonded abrasive tool of claim 15 r wherein the interconnected 
porosity has been formed without adding porosity inducing materials during 
manufacturing and the composite is substantially free of high aspect ratio particles of 
abrasive grams and fillers. 

19. (Original) The bonded abrasive tool of claim 15, wherein 10 to 100 vol % of 
the abrasive grains in the composite are in the form of a plurality of grains agglomerated 
together with an inorganic binder material. 
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20. (Original) The bonded abrasive tool of claim 15, wherein at least 50 vol % of 
the abrasive grains in the composite are in the form of a plurality of grains agglomerated 
together with an inorganic binder material. 

21. (Original) The bonded abrasive tool of claim 15, wherein the inorganic bond 
material is selected from the group consisting of vitrified bond materials, ceramic bond 
materials, glass-ceramic bond materials, inorganic salt materials and metallic bond 
materials, and combinations thereof. 

22. (Currently amended) The bonded abrasive tool of claim 15, wherein the 
bonded abrasive tool has a hardness grade between A and M on the Norton Company 
grade scale , ond the hordnoss grado of tho bondod abrooivo tool is a t least ono grado 
ooftor than that of can otherwise i dentica l conv e ntional tool having regularly s p a c o d 
abras i ve gr ai ns with i n a throo d i mensiona l compos i te? . 

23. (Currently amended) The bonded abrasive tool of claim 15, wherein the 
bonded abrasive tool has an elastic modulus value that i s at-loact 25 % l ow e r than tho 
ol as tic modu l uc va l u e of an othorwise i dentica l conv e nt i onal too l having r e gularly 
spacod obrac i vo grain s wfth i n a throo dimonsiona l compo s ite and the bondod abraGivo 
teoJ-frasof 41 GPa or less and a minimum burst speed of 6000 sfpm (30.48 m/s). 

24. (Currently amended) The bonded abrasive tool of claim 15, wherein the 
bonded abrasive tool has an elastic mdcjulus value that is at looot 4 0 % l ow e r than tho 
ola s tic modu l uc value of an othorwico i dentical conv e ntional tool having regu l a r^ 
spacod abrasiv e gr a i ns w i thin a throo dimensiona l compo s ite and tho bondod obroc i vo 
too l hoc of 33 GPa or less and a minimum burst speed of 6000 sfpm (30.48 m/s). 

25. (Original) The bonded abrasive tool of claim 15, wherein the bonded 
abrasive tool is an inner diameter grinding wheel and the wheel contains 40 to 52 vol % 
abrasive grain and has an elastic modulus value of 25 to 50 GPa. 

26. (Original) The bonded abrasive tool of claim 15, wherein the bonded 
abrasive tool is a toolroom grinding wheel and the wheel contains 39 to 52 vol % 
abrasive grain and has an elastic modulus value of 15 to 36 GPa. 
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27. (Original) The bonded abrasive tool of claim 15, wherein the bonded 
abrasive tool is a creep feed grinding wheel and the wheel contains 30 to 40 vol % 
abrasive grain and has an elastic modulus value of 8 to 25 GPa. 

28. (Currently amended) A method for disc grinding, comprising the steps of: 

(a) providing a bonded abrasive wheel, comprising a three-dimensional 
composite of 

(i) a first phase comprising 24-48 vol % abrasive grains bonded with 10-38 vol % 

organic bond material and less than 10 vol% porosity; and 

(ii) a second phase consisting of 38-54 vol% interconnected porosity: 

wherein the second phase is a continuous phase within the composite thereby 
making the composite permeable to fluid flow via channels formed with 
interconnected porositv » and the bonded abrasive tool has a minimum 
burst speed of 4000 sfpm (20.32 m/s); 

_(b) mounting tho bonded abrasive wh ee l on a surfaco - grind i ng machino f 
(o) rotating tho wh ee l; and 

(db) bring i ng -4 ) -grinding surface of th e whe e l into contact with a workpiece-few 
ouffioiont por i od of t i mo to grind the workp i oco with the wheel : 

whereby the wheel removes workpiece material at an effective material removal 
rate, the grinding surface of the wheel remains substantially free of 
grinding debris and, after grinding has been completed, the workpiece is 
substantially free of thermal darilage. 

29. (Original) The method for disc grinding of claim 28, wherein the bonded 
abrasive wheel has a nhinimutfi burst speed of 6000 sfpm (30.48 m/s). 

30. (Original) The method for disc grinding of cJaim 28, wherein the bonded 
abrasive wheel is rotated at a speed of 4000 to 6500 sfpm (20.32 to 33.02 m/s). 

31. (Original) The method for disc grinding of claim 28, wherein the bonded 
abrasive wheel is a flat disc, having at least one circular face and a radial perimeter and 
the grinding surface of the wheel is the circular face of the disc. 
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32. (Currently amended) A method for creep feed grinding, comprising the steps 

of: 

(a) providing a bonded abrasive wheel comprising a three-dimensional composite 

of 

(i) 22-46-52_vol % abrasive grains bonded with 4-20 vol % inorganic bond 

material, where in a majority of the abrasive grains are present as 
irregularly spaced clu sters within the three-dimensional composite : and 

(ii) 40-68 vol% interconnected porosity ;whbroin a majority of tho obrooiv e g raj Re 

are procont as irregularly spdco c l u s ter s wit hi n tho tHroe - dimonoionol 
oompooito betwee n the Irregularly spaced clusters, thereby making the 
composite perm eable to fluid flow via channels formed with interconnected 
Porositv : 

wherein the bonded abrasive tool has an elastic modulus value that is at least 10 
% l ow e r thon the e l afetic rhodulus vqIuo of an othorwiso i dontioal 
conventional too l having regularly spocod abrasive grains within a throo 
d i moncional compositCr; and tho bonded abrasive tool ha o of 55 GPa or 
less and a mihirrium burst speed of 4000 sfpm (20.32 m/s); 

(b) mount i ng tho bondod abras i vo whe el on a croop food grinding machine; 

(c) rotating tho whool; and 

(db) br i nging a grinding surfaco of tho whool into contact with a workpiede for a 
sufficient poriod of t i mo to grind th e work p i ooc with the wheel : 

whereby the wheel removes workpietfe material at an effective material removal 
rate and, after grinding, the workpiece is substantially free of thermal 
damage. 

33. (Original) The method of claim 32 for creep feed grinding, wherein the 
bonded abrasive wheel has a minimum burst speed of 6000 sfpm (30.48 m/s). 

34. (Original) The method of claim 32 for creep feed grinding, wherein the 
bonded abrasive wheel is rotated at a speed of 5500 to 8500 sfpm (27.94 to 43.18 m/s). 
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35. (Original) The method of claim 32 for creep feed grinding, wherein the 
bonded abrasive wheel has two circular faces and a radial perimeter and the grinding 
surface of the wheel is the radial perimeter. 

36. (New) The bonded abrasive tool of claim 1 , wherein the bonded abrasive tool 
is subjected to thermal processing during its manufacture, and bond migration during 
the thermal processing has effectively decreased porosity of the first phase to the less 
than 10 vol% range and effectively increased porosity of the second phase to the 38-54 
vol% range. 

37. (New) The bonded abrasive tool of claim 1, wherein the bonded abrasive 
tool is subjected to thermal processing during its manufacture, and the interconnected 
porosity results at least in part from thermal-induced migration of second phase binder 
material into irregularly spaced clusters that include the abrasive grains and organic 
bond material of the first phase. 

38. (New) The bonded abrasive tool of claim 1, wherein the interconnected 
porosity results at least in part from thermal-induced migration of second phase binder 
material into first phase porosity. 

39. (New) The bonded abrasive tool of claim 15, wherein the bonded abrasive 
tool is subjected to thermal processing during its manufacture, and the interconnected 
porosity results at least in part from thermal-induced migration of binder material into the 
irregularly spaced clusters. 
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